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[57] ABSTRACT 

An instnmient fos harvesting bone comprises an elongate 
txxiy having a hollow, and a proximal end and a distal end 
communicating with one another through the hollow. A 
blade having a cutting edge for catting or abrading bone is 
mounted adjacent an apatatt in the distal end. The cut or 
abraded bone nooves through the q>erturc and into the 
hoUow. 

23 Ciafans, 11 Drawing Sheets 
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APPARATUS AND METHOD FOR harvest sectiom of intracffai bone are limited in numba and 

HARVESTING BONE extentbecauseof limited intraoral access, |xx»uiDify to ^ 

A r^r^rxw tvT«. ™« t^t«»^*.,t^^« ^^^^ sttuctuics ADd sluis caWties. and diio plates of 

BACKGROUND OF THE INVENTION |x>ne. 

1. Ibdinical Field 3 Other tedmxques for harvesting bone include using cfais- 
The present invention relates to the field of suigery. Hie els or osteotomes to remove and manually collect shavings 

invention has particular utility in connection with the from the surface. These instxuments must be very shaip and 

removal and coUection of bone from one or more donor ^ process is often awkward and time consuming. Another 

sites, and tfacprq»ration and placement of the bone material technique is to collect bone dust generated by twist drills or 

at a second location in the patient, eg. for use in bone prq»rc the sites for implant placement 

grafting peridontal defects or deittal implants, suxgeiy, Howevei; much of the bone material may be lost vAdit the 

although otiier utilities are conternplatBd. site is being iocigated to cool the cutting instrument When 

2. Description oS Prior Art larger amounts of bone are needed for major reconstnictive 
Many reconstructive procedures used in mcdidnc and I««^^otito^^ 

dentistry involve the manipulation and healing of bones. ^^i^m), titaa, ribs, cr the calvariu^ 

Such procedures may involve changes in tte position, necessftatcs a second surgical site, 

orientation, shape and size of skdetalrtructures. A p^blem f^* "ST ^^^"^^^^ hospiialization, and tims 

that is coimnonly encountered during such proced^s is a Jli!^'^' eg. in the case of an out-patient dental 

lack of bone graft materiaL Bone graft material may be used ^ procedure. 

in sev«xal i^jpUcations, such as to fin between sections ctf Various surgical devices have been proposed and/or arc in 

bone ttiat have been rqwsitioned, to change surface ^ harvest bone marrow samples for biopsy or devices 

geometry* or to add bone to an area tiiat is deficient, such as ^ rongeurs or bone aitters or punches to remove 

in conjunction witti periodontal suigoy <x dental implants m sections a convex edges of bone. Surgical devices also are 

the patients' jaws. in use in arthroscopy and endoscopy f<x cutting or drilling 

TheneedtoharvestsmaUbonegraftsfromintraoralsites bone or tissue imd removing the to^^^ 

has been common in periodontal surgery to restore bone <i^«s to oit bone dso arc m 'l^'*^^^:^J^y'^' 

defects around teeth. Ihtiie case of d»tJ implant surgery, «q<i^tt«5«>««r^of tfieiir^^ 

bone grafts may be needed to augment ate^c alv«)kr ^^^^ ^d/or devices however, 

ridges of tiiemaxilk and/or mandMe and the rinus floor 30 J more defiaenaes as apphed to die 

increase Uie dimension of these bone sites to acconmiodate cofiecticm of bone for grafting. 

and totally cover the endosseous pcrtion of in^lant fixtures. patented devices have been proposed; each of 

Bone grafts also are used in conjunction with guided tissue however, suffers from one or more deficiencies: 

regeneration, a tcdmique tiiat uses a membrane to isolate ^ 5,403317 and 5,269,785 to Bonutti show 

hard tissue from soft tissue sites and potentiate hard tissue 33 ^ method and qiparatus for the percutaneous cutting and 

healing. removal of tissue fragments from human. The Bonutti 

PStesentiy, it is often difficult to harvest adequate amounts removes the tissue fragrrtents by s uction, where it can 

of autogenous bone fromintraoral sites. Thcrefoe, clinicans ^ collected and tiien placed dsewhcre in the patient from 

often rely on non-autogcnous sources of graft material, such oiginaUy obtained. Bonutti cn?)loys a flexible drill, 

as bone from cadaver sources (homcrtogous or aUogenic 40 ^^"^ ^ ^ cxtcmaUy placed 

grafts), animal sources (heterogenous or xenogeneic grafts), collection reservoir, where it is conqiressed befwc being 

or synthetic bone substitutes. However, healing of non- replaced mto tiie patient 

autogenous material grafts is not as extensive or predictable ^ 2,526,662 to Hipps discloses a bone meal 

as healing of autogeneous bone obtained direcUy from the extractor apparatus for n^dianically removing bone meal 

patient; plus thse is the additional cost of such non- 45 ^™ ^ donor bone site through a small percutaneous site 

autogenous graft ™»>*^'^ig which can be significant using a drill. The drill shavings, whidi conqsrise primarily 

Clinidans use several techniques to lemove bone for sub-surfece bone, are tiien evacuated into an opoi cut tiiat 

grafting for intxaosal procedures. In one such technique tiie drill passes tfirough, f<» collection, 

rotary instruments* such as side cutting bmrs or trcf^tines, ^ 4,798,213 to Doppck teaches a device for 

are used to remove a pkoe or section of cortical bone from 50 obtainhig a bone biopsy for dia^osis of various bone 

a local intraoral site in the maxilla or nmn^i^ cortical <ltseases. The Doppdt device is intended to remove a core oi 

bone is often mtmAU-rj^ into a paftiraiiate form, citiier bone using a tubular drill, while maintaining the architecture 

manually with a rvHigeur like inietn iTni>nf or in a bone milL ^ tissue. The staopit is obtamed from die marrow space 

The particulate bone is tiien combined witii blood to form an ^ intended from re -im pl ant a tio n, 

osseous coaguhun, and then is currelted and packed into the S5 U.S. Pat No. 5,133359 to Kedem Shows a hard tissue 

osseous defect around the teeth or implant See Rdbhi5on,R. biopsy instrument in which samples are taken using a 

E *t)sseous Coaguhmi for Bone Induction", J. Periodon- rotataUy driven hollow needle. 

tology 40:503(1969). Suction devices witii filters have been U.S. Pat No. 4366,822 to Altsbuler disdoses a metiiod 

fabricated and manufactured to collect the bone dust from and q)paratus for bone marrow cell separation and analysis, 

rotary instruments. See Hutchinson, R. A. ^Utilization, of an 60 The Altshnler qjparatus collects bone manow cells in a 

Osseous Coaguhmi Collecti(Hi Filter^, J. Periodontology filtration chamber on a filter interposed b^een a needle 

44:668(1973). See also Goldman, et al, *Teriodontal directed into the bone manx>w rite and an aspirator or 

Therapy", pp 994-lOQS, C V. Mosby Co., (1980); and vacuum smnce, ie. using nc^ve pressure to wididrawal 

Haggarty, et al., ^Autogeneous Bone Grafts: A Revolmlon in marrow cells through a needle. 

die Treatment of Vertical Bone Defects", J. Periodontology 63 U.S. Pat No. 5,052,411 to Schoolman teaches a vacuum 

42:626 (1971). While such techniques are widely used by barrier attachment for shielding the operator of a medical 

dinidans, the techniques have lindtations, since sites to tool from hannftil aerosols and blood, etc. aeated by 
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drilling, sawing types of actions, etc The Sdioolm^ 
requiies vacuum and is not intended for harvesting tissue for 
le-inq^iantation. 

Pat Na 4,722338 to Wright et al discloses a device 
instrument foi removing bone wlUcfa uses a shearing action 
similar to a rongeur to cut bone, with means for collecting 
fragments of bone as they are removed. The Wright et al 
device reportedly is used mainly for the removal cf projec- 
tions or edges of bone using a bearing mechanism without 
the intent of harvesting the bone for gcaftiog. 

U.S. Pat No. 4,994,024 to Falk teaches an arthroscopy 
hookrclqjpcrs device that allow die unobstructed removal of 
tissue or bone with removal of the fragnioits by suction. The 
Falk device is intended for artfaroso^ qjplications and 
wiAx the removal of projections of tissue or t>one and net 
q)ecifica]ly for the harvest of tissue f<a grafting. 

Yet other ^akx art devices are disc l osed in \JS, PaL Na 
4,466,429 to Loscher et al and VS. Fat Na 4,844,064 to 
Thimsen et aL 

It is thus a primaiy object of the present invention to 
provide an inqsroved method and device for removing and 
harvesting bone or the lite, and delivering the bone to a 
second site, whldi overcomes the aforesaid and other dis^ 
advantages of the fsior art A more specific object of the 
present invention Is to provide an inqroved mdbod and 
device for directly, percutaneously or permnoosaUy xemov- 
ing and collecting bone from one or more doncv sites, and 
for te mporari ly storing the collected bone and preparing die 
bone for ddivecy to a preselected rec^iient site. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided a 
surgical instrument for removing lx>ne for grafting 
procedures, and oHDprising an elongate h<dlow body having 
a proximal end and a distal end cnmmunfratlng widi one 
another throu^ said hollow. A scrqang knife or tdade is 
located adjacent die distal end, and includes a cutting edge 
for cutting or abrading bone into the hoUow by way of a 
vahred or greatly narrowed passageway. Additionaity, the 
instrument preferably includes means f<a: affixing the proxi- 
mal end cf the instrument to a vacuum source. Conqdeting 
the ingtnmirnt, in ^ w ^^ j^^ »mivwKmi*nt, are means for 
mixing the harvested booe material with a Under, and a 
plunger f<x expelling the collected bone material through an 
orifice in the distal end of die instrument, to a deUveiy site. 
In another prefeaed embodiment of the invention, the 
instiument includes means for disposing the blade txtween 
a first position in which the blade is eatposed for scraping and 
collecting twne m^^^V and a second position in y/bkh the 
cutting edge of the blade is shielded 

BRIEF DESGUFTION OF THE DRAWINGS 

Still other features and advantages of the (resent inven- 
tion will l)ocome appareot from the foEowing detailed 
de5crq)tion of the invention, taken in conjunction with the 
acoonq^anying drawings wherein like numerals dqnct Uke 
parts, and wherein: 

FIO. 1 is a perspective view diowing the top and side of 
an instrument made in accordance with one preferred 
embodiment of the present invention; 

FIG. 2 is a perspective view showing the bottom and side 
of the instrument of FIG. i; 

FIG. 3 is a perspective view showing details of the mixing 
impeller en^loyed in connection widi tbc instrument of 

nai; 
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FIG. 4 is an exploded view taken firom the perspective of 
no. 2; 

FIG. 5 is an enlarged perspective view showing details of 
the distal end of the instifvment of FIG. 1, taken from the 
5 bottom view; 

FIG. 6 is a cross-sectional view showing details of tbc 
blade of die instTument of FIG. 1; 

FIG. 7 is a perspective view ftcaa tlie bottom of die 
instrument oi FIG. 1, with die sEde portion removed, and the 
10 mixing device impeller introduced dierein; 

FIG. S is a perspective view showing die use of die 
surgical instiument of FIG. 1 to collect bone from an 
intraonl site on a patient; 

FIG. 9 is a view similar to FK}. ft, and showii^ the use 
13 the surgical instiument ci FIG. 1 in collecting bone frag- 
ments and finds created by drilling die bone of a patient; 

FIG. 10 is a view similar to FIO. 8, and showing the use 
of the instrument to dispense bone mix to a lecqnent site on 
a patient; 

^ FIG. 11 is a view similar to FIG. 1, and showing an 
alternative embodiiueiit instiument inade in accordance with 
the present invention; 
FIG. 12 is a view, shnilar to HG. 2, and showing die 
^ bottom and side of die instrument of FIG. 11; 

FKj. 13 is an exploded view of the instrument shown in 
no. 12; 

FK>. 14 is a cross-sectional view taken along section 
14— 14 of FIG. 13; 
30 FIG. 15 is a view similar to FKj. 13, and Stowing yet 
another embodiment of instrument made in accordance with 
the present invention; 

FIG. 16 is an enlarged perspective view showing details 
of die cutting blade dement in accordance wilh the prcfened 
35 embodiiiieia <tf the invention; 

FIG. 17 is a side dcvational view, in cross-sectioD, taken 
along the mid-section of the blade dement ^own in FIG. 
16; 

FIG. 18 is a side devational view, in cross-section, 
40 showing die cutting blade at an intermediate stage in die 
production thereof; 

FIG. 19 is a view, similar to FKj. 18, and diowing die 
cutting blade after fiinfaer processing. 

45 DHIAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 
Refening to FIGS. 1-7 . of the drawings in ^/bkh there is 
illustrated a p i c f cue d embodiment of surgical instrument 
made in aocosxlance with the [Resent invention. The surgical 

90 instnmient conqsises an doogate bousing 20 which is sized 
and shaped to fit comfortably and securdy in the hand of die 
user. Housing 20 comprises an elongate rigid body com- 
prising a distal end 22 and a proximal end 24. Housing 20 
is a formed of a smgUal gmde material which preferably is 

5S transparent at least in pait, and serves to siqiport a scrai^ 
blade 26 as wQl be described in detail hereinafter, and a 
siidabiy mounted pfamger mechanism 28 which also will be 
described in detail herdnate. Housing 20 includes a boUow 
which defines a storage <*Mnhei- ot reservoir 30 for holding 

60 bone fragments separated by blade 26, or coUected by 
vacuum as win be described in detail hetdnaftet Oianthrr 
30 also serves as a mixing chamber in which, for exanqilc 
a binder, blood or other graft matrrials, growdi factors, 
cultured cells, antitiotics, or odier biologic or non-biologic 

65 materials, may be added to the bone fragn^nts collected 
thodn for delivery, widi die bone fragments, to a desired 
site. 
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Refeirlng in paiticular to FIGS. 4-6, blade 26 is mounted mechanism 28 allows die (dui^er mechanism to be locked 

at the distal end 22 of bousing 20 and is slidably mounted in place when pressure or suction is being applied to the 

between an open podtion in which the blade cutting edge 32 instniment Detent button 72 is mounted adjacent the distal 

is opcratively disposed adjacent the distal end 22 of housing ^ ^ cantilevcrcd aim 73 of plunger mechanism 28, 

20, and a closed position (shown in phantom in FIG. 5) in 5 where it may engage an q)emng 74 in the proximal end of 

which the cutting edge 32 of the Idade is positioned below *® instrument's upper side. In use, drtcnt button 72 is 

a cover member 34. Blade 26 is slidably mounted in tracks manually depressed to release the phinger so that Ae plunger 

36 fanned in housing 20. and is held in place by cover 34. ^ ^^ce± In a picfctred embodiment of the 

Blade 26 is selectively lodod in an operative position (i.e. ^"^^^ f -^J^^^ i?^^*^ 

open) and a stowed position (Le. do^) by a detent 38 lO ^T'^^^^^J^^ 

tened on the surfaced he uide, which sUdes hi track 40 JSTiiSSSl^^ 

on cover 34 between an op«ative position 42 and «owed Rcfcmng in particular to FIGS. 3 and 7, a mixing impellff 

positioD 44. Integrally fanned blade mps 46 extend out- xvw^aiuis lu poAwvMuu u/ x^^v?. ouu /,amiAuiBuu^j«ma 

^Lhiw 'd .T^€^!^nffZ2 ,7ZJ^nAil^^^ 76 \^1iich may be used to combine substances with harvested 

waralyunoeroQVGr34, soastoiacUitatetheusen slidinfftbe . ji ji ^^-^t^j- 

Refemng also to FIG. 6, blade 26 conges a shaipened conqjiises a short cylindrical handle 78 to om end of which 

* ^ ^ Frfaably in the range of mounted a stiflF, slighOy curved wire 80 having a loop 82 

30 -50 , and a rcUcf angle p preferably in the range of at its tip, so that when the mixing impeller 76 is rotated along 

5*^-25«.The distal end 22 of housmg 20 is tapered in widA ^ i^ng axis or moved in a reciprocating manner, it will 

and height to iffovidc the user with as unobstructed view of » agjjate and coinWne substances in chamber 30. At the other 

the bone scr^ing^ooUection site as possible, and to provide g^jj handle 78 is fitted a stiff wire 84 having a ball tip 

easier access to constricted surgical sites. An dliptical 86 that can be inlroduced into the instrument OKrtirc 50 to 

apatmc SO formed in die underside of the distal end 22 of ^lear debris from this site. 

M RrfmingalsotoFIG. 19. blade 126preferablyismadc0f 

atedby thebUidetoenter^^^ w ^ ^^ed stainless sted, and is predominantly flat or may 

aUows die content of diam^^ be sfi^tiy bowed longitudinany,^ the blade distal end 90 

of dehvery as will be described m detafl hcremafter. nKaSd Bud tiie piiractmal end somewhat rectangular 

Housing 20 pref eraUy is flat on its upper sutfiBoe 52 so as Ref enlng also to FIGS. 17-18, the cutting edge of blade 126 

to provide a comfortable place for the user to rest an index pffcferably is fosmed as a shaq)ened contoured loop 200 by 

finger and to apply contrived downward jHessuie during ^ first milling a semicircular angular slot 202 in a jAece of flat 

collection of bone. A small projection 54 adjacent die stock stainless steel using an angled hollow core milling tool 

proxinial end ofhoosing 20 on its qiper side provides a stop cr drill bit (shown in phantom at FIG. 17 at 206). Loop 200 

for the hand of the user when gripping the instrument Also, is then ground at an angle using a grinding wheel or the like 

whentiieinstrumentistumedoverandthephmgerremoved, so as to produce a sharpened loop having a cutting edge 208. 

e.g. to allow additives to be hilroduced into the chamber 30, jf desired, die cutting surface M of the Wade can be 

die protrusion sits on die table and tq9s the instrument such ireated widi a UN coating or the like to preserve its 

that additives like liquids or particulate substances tend to hardness. As noted supra, blade 126 is carried in a trackthat 

passively descend and flow into dumber 30. The upatoK aUo^g it to be positioned and locked in a forward ot cutting 

50 at Ac d^tal end of die instniment also aUows van position, and retracted in a non^^tting position so diat die 

adapters to be seaired to the end <tf the instrument, such as contents <rf die chamber may be expelled delivered 

various sh^ delivery tq>s and ad^ters and cowlings, as aperture 50. In die retracted position, dw cutting 

weU as a sealing plug. edge 94 of die blade is safely covered by blade cover 34. 

The instnunent also includes a plunger mechanism 28 Blade 126 also can be locked in an intermediate position, 

which is designed so that it can be easily advanced with the e.g. to secure various adapters in q>erture 50. 

diumb of the user while the instrument is iKld in a delicate The cutting edge of blade 126 has a positive lake angle; 

fashion such as one might hold a pendL Plunger mechanism and die blade is designed to have a functional range of 

28 is slidably mounted in housing 20 in a pair of parallel inclination to provide flexible operation when accessing 

slide tracks 60 f«med in die side walls of the housing. The various skeletal sites. Preferably, the leadmg edge of die 

bottom surface 62 of slide 28 has surface contour to allow ^ blade has at least a 10° relief. A flexible metal fiq> 100 (FIG. 

it to be easily grqjped and moved by die fliumb of die user. 5) is attached to tiie blade 126 in a prefened embodiment of 

A foam block 64 is carried at die distal end of the plunga die invention. Flap 100 allows passage of bone shavings past 

for wiping the sides of die reservoir 30, and for advancing tiie cutting edge of the blade and into the collection chamber, 

substances in the reservoir to the distal end of the while maintaining die collected bone fragments widiin the 

instrument, where die material may dien be ejq)elledtiiiougti 35 chanober. 

aperture 50, and delivered to a selected site. In a prefezxed ftcfcrably, the cutting edge Of the blade is curved, with 

embodiment of die invention, the plunger mechanism 28 the ^jparent convexity of die Made preferably greater with 

comprises a pair of flexible fingers 66 for supporting foam inaeased indination of die handle. This allows the blade tip 

block 64. Foam block 64 preferably is of an open cell, to access naoow concavities in bone(s). When the handle is 

surgical grade foam as to allow die passage of air and fluids, ^ more parallel to die bone surface, the q^>aient convexity of 

but not partioilate substances. the blade is less, and a mcve broad area of bone is removed. 

The plunger mechanism 28 also includes a fitting 68 for This fcamat Is intended for flat or convex surfaces, 

attachment of tubing 70 to die proximal end of die In a prtfened embodiment of the invention, blade 26 can 

instmment, so diat suction or positive pressure may be be removed from the handle when it is brought to its most 

^lied to the instrument, as desired. Also tubing 70 permits 65 fully retracted position and rotated laterally so that substitute 

the introduction of various fluids or gases into the instni- blades, e.g. widi various shaped cutting edges can be used 

ment A detent button 72 on the proximal end of a plunger witti the instrument. 
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A paitiailar feature aad advantage of the iseseiit inven- baifo may be molded to the proximal end of body 120. Also, 

tion is thAt it pezmits cemoval and harvesting a Hon layer of while ^e invention in pr^icned embodiment has been 

surface bone fran almost any bone surfecc. This increases illustrated conqmsing a handle conqxising a one-piece 

die number of possible donor sites and minimizes structural member having a hoUow f« coUecting harvcrted bone, jhe 
CI contour oonqaomise to ttied«ior site ^ei«mding the 5 handle may include a rciMvable cartndge for ojltodiiig 

dinidan v«Mh^cant amounts of autogenous bone graft h«y«jted 

invention is that the harve^ bone is in a partioJate or a ^^^"^sh^w^^ f« accommodating 

bulkedfibrouslikcstiucwhidimaeasesitsapp^ ST^^^Swte wi^Tso ttSTd blade 210 may bl 

and facilitates ite placement in the rw fixedly posilionai between a retracted position and a ^ 

mizes bone oeU survival. positiai. Yet odier changes arc possible. For cxan^Ae, one or 

Various changes may be made in tiie above invention jQore firactionable pouches 212 for oontainiBg a binder, 

without departing from the sjHiit and scope ftereof. For growth fectors, antibiotics <ff ottier bidogic or non-Uologtc 

example, as shown in FIG. 9, the instnmicnt c£ the present mMftiaU may be preloaded in body 120, fiaction^e by 

invention advantageously may be used as ccUecdng insttu- jdungcr 174 so that such materials may be then admixnd 

mwit for vacuum collection of particulate bone produced, with the harvested bone. 

eg. by a drilL The particulate bone may dien be mixed with will dius be appreciated diatdiere has been describedan 

a binder or blood cr the like in chamber 30 and delivered to inqsoved ^paratus and method for harvesting IxHie which 

a desired site through aperture 50. achieves die foregoing and other objects. 
Rcforing to FIGS 11-14. tee b ni«^ ^^l^!^'t„ ,„,„gMv ^ 

present inventioii. In this embodanen^ the sargled ^ j ^ ^ 

mentcomprises an dooga.eho«smgmwlm*i8 sued«.d commimiaUiiig wib said iiLior. a loop shaped 

shaped to fit comfatrfjy and se«rely u. ^jT^^fJ^ ^ ELStottTLal end of «dd ioiy^i^ 
usa. Housing m compnses an dongate ngid bo^r cxm. » ^^ToSig edge for oilting and abfa^ng bone, a 
prising a distal end m and a p««m|al«dmHous^ pSd ^^ie^^SnflTg SJ^Ling o^ 

m is fo.^ of surgical gn^*j^«^ ^"i^StS^ sdd^S^S^ 

gmle pustic « oetaaiic, and f «ipporta scrapmg ^ being deSed byTdistal end of a 

Made 126 as will be described in detail hereinaftec Housing ^Tl. „ s_- t..^_ 

uwic „ ^™;r™ , ^ , * so convex surface, having a bone engaging bottom surface 

UOindodesahoUowwhich^iiiesastonge^amlwor ^g^tendiiig aooss said^Kte and liS«pe^^ 

the bone «i«fSZ^^l«id said 

SIL"^'^^ '^'^J^J^.S^flS^i S2 comS »rt.ce bring pro«n«ny5»ced ftom the cutting 
tewMto^Refanngu edge defining said8to,lL! pioxfaial^nfc^ 

« SsSodiiect^boS^ssaidslotontoanuppJ 

necessanly,asahowninFI0.13,Uadel26iss]l^ybowed said hoflow totericr 

HS'T^ L"? tS-'flli^'StS^ ff^Srr^ ^ An instnnnentaccording to daim 1. and inchiding a 

"3!Strument«««Jingtodaim2.wh«einsaidslide 

atitsdistalendtavii«aiateii^e«inlbenu^^ comprises a pinngerass^. 

degrees. prrfaably about 20-«0dcgre«. and a ^ ^Ta^ inSnt accordtog to daim 3. wbaein the 

Pin me«te of 5-25 ^'^^.^^^^.^^ codc^S SS^be^SSLted i. the bcOow interior 

Apair of mtegral wings or grips 150 are formed adjacent the a*. rJimaw 

proumalendof blade 1^^ "^J^lSLnt according to daim 3, wherein the 

andfarcmovmg the blade from body 120 and replacement bone can be pushed out of die hoQow intedor 

widi a fresh blade. throu^ the handle ^ottn* with the phinga: 

Referring again to FIG. 13, a vacuum hose adapter 152 is ^ ^ instrument acccvding to daim 2, and frirther com- 
sUdably mounted in grooves 154 fooned mid-point of body ^ prising means for fixedly positioning said slide hi a lodoed 

120, and also serves to retain blade 126 in position in die posidoo. 

body. Alternatively, a blank (shown in phantom at 156) may ^ ^ instrument acoordhig to daim 2, wherein said slide 

be inserted in grooves 154 to hdd blade 126 in position. A ^ reowvahle whereby to provide access to said hollow. 

pcmHis filter plug 160, e.g.fcffmed of a foam blodccr the like ^ ^ instrument according to rf«atn i and induding 

is moiintrd adjacent die distal end of adapter 152. Filter 160 mffl n f adjm^T Mi d <x>nnming 

prcfetaUy is f<Hmed(^ an open cell, surgical grade foam so ment to an optional vacuum source, 

as to allow die passage of air and fluids, but not particulate 9. An Instnuneat according to daim 1, whcrdn saidUade 

bone substances. ^3 moveably mounted between an operative position and a 

In yet another embodiment <tf the invoition, as shown in protected position. 
FIG. 15, body 120 indudes two detent positions, 170, 172, ^ 19. An insttunkent aooording to daim 1, i^rtierein said 

for accommodating blade wings ISO so that tslade 126 may blade rmt^nis^ a curved cutting edge, 

be afBxedly positioned between a collwting position 170, u. An instrument aooording to daim 1, whcrdn said 

and a retracted position 172 vdiere die bone particulates may blade is bowed longitudinally. 

be diq)enscd. Conylcting the HG. 15 embodiment is a slide \z. An instrument according to daim 1, wherein the 
member 174 which may be friction fitted in body 120. 55 cutting edge of said blade is hardened. 

Still other dianges may be made in the invention. For 13. An instrument according to daim 1, wherein said sld 

cxanqde, as shown in phantom at FIG. 15, a vacuum hose retahis said cut bone in said hoUow. 
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14. An instniment acocHttuig to daim 1, wherdn said 
boUow conqvises a ra2K>vable cartridge canied on said 
body. 

15. An instnzment acconling to claim 1, and fiiitfaer 
conqsising a fractionable pouch canied within said hollow. 5 

16. The instninzent according to claim 1, whettin the 
convex loop is mounted for movement with respect to said 
q>eiture so as to effectively enlarge said slot 

17. The instrument according to claim 16, wherein the 
convex surface is part of the blade and the blade is moved to 
with respect to the q>eiture. 

18. The instrument according to daim 16, wherein the 
convex surface is separate from the blade and the convex 
surface is moved towards the {soximal end of said blade to 
increase the size of said slot I5 

19. The instrument according to daim 1« wherein the 
cutting edge and the distal end of the convex suifaoe are 
generally parallel 

20. The instrument according to daim 1, wherein said slot 

is substantially unifom from side to side across tfie instro- 20 
ment 


21. An instrument according to daim 1, wherein said 
cutting edge of said blade is coated with a hardened materiaL 

22. An instrument according to daim 1, wherein said slot 
retains said abraded bone in said boUow. 

23. A blade for harvesting bone, 

said blade having a body with distal and jroximal ends, 

said blade being loop shaped at its distal end, 

said loop being sharpened to an edge for cutting and 

abrading bone, 
a concave proximal surface of said loop shaped blade 

defining one side of an dongated slot, 
another side of said slot being defined by a convex distal 

portion proximally spaced from the cutting edge having 

a bone engaging bottom surface across said blade and 

limiting penetration by said cutting edge into the tx>ne, 
die proxhDal surfjBce of the loop serving to direct cut bone 

across said slot and onto an uppa smfiioe of said 

convex distal portion. 
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